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cultured up to 7 days. A signiﬁcant increase of live cell number was
observed for bioactive glass-containing composites compared to
starting compounds. We propose the new bioactive glass-based
composites as promising biomaterials supporting growth of adult
human mesenchymal stem cells.
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Acrylic bone cements aim to ﬁx prosthesis to bone during hip
arthroplasty. The commercial acrylic bone cements perform their
function, however at the long term they fail due to aseptic loos-
ening of two interfaces: prosthesis-cement and cement bone. To
minimize these problems, the bone growth should be promoted on
the surface and inside of the partially degradable bone cement.
In our work ﬁve different formulations were developed con-
taining in the powder a biodegradable component such as modiﬁed
corn starch with acrylic segments (methacrylated starch) as well
cellulose acetate blended with corn starch (SCA). These compo-
nents reacted with acrylic monomers (methylmethacrylate (MMA)
and 2-hydroxyethyl methacrylate (HEMA)) to produce hydrophilic
partially degradable bone cements by radical polymerization. Di-
verse molar ratios MMA/HEMA as well the amount of initiator/
activator were employed in such cements.
The residual monomer content was studied by 1H NMR in these
new formulations allowing the selection of the two with less
amount of residual monomer for later degradation studies. Higher
concentration of reducing sugars was found (0.42 mg/mL) in
samples immersed in PBS supplemented with a-amylase counter-
acting with samples without enzyme (0.01 mg/mL) suggesting that
enzymatic degradation had occurred. This result was conﬁrmed by
percentage of weight loss as well as morphologic analyses.
Our study revealed that bone cements performed with metha-
crylated starch seem to be promising due to less content of released
monomer and good degradability properties, promoting at later
stages bone growth by cellular adhesion and improvement of the
interface with bone.
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The basic idea in tissue engineering via gene delivery is to promote
cell proliferation and differentiation inside a scaffold as well as the
secretion of mitogens and/or morphogens from cells by gene
transfection and expression. Efﬁcient gene delivery vectors should
thus be developed to accomplish this objective.
PAMAM (poly(amidoamine)) dendrimers with cationic termini
have been used as vectors for gene delivery, being the results very
promising. Nevertheless, several studies report concentration and
generation dependent dendrimer toxicities. So, we hypothesized
that a possible way to minimize this problem would be to combine
the dendrimers with alginate, a natural anionic polymer that has
found biomedical and biotechnology applications due to its bio-
compatibility and biodegradability.
The aim of this work was then to prepare and characterize a new
family of nanoparticles based on PAMAM dendrimers and alginate
able to act as vectors for gene delivery and presenting reduced
cytotoxicity. Different generations of dendrimers, as well as algi-
nates with different ranges of molecular weight were used. Na-
noparticles varying in composition, size distribution and charge
were obtained, characterized and their in vitro cytotoxicity was
evaluated by the MTS assay using HEK 293T cells. Nanoparticles
transfection efﬁciency was assessed using the same cell line and a
plasmid containing the b-galactosidase gene.
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Platelet-rich plasma (PRP) is used in a variety of surgical settings
for soft tissue healing enhancement. It is used in orthopaedic surgery
and especially in oral maxillofacial surgery where it accelerates
autogenous bone graft healing. Once injected, or implanted, PRP is
supposed to release locally growth factors for several days inducing
tissue repair. PRP is currently available in liquid or gel form that has
no, or poor mechanical properties and makes difﬁcult the handling
and the conﬁnement of the growth factors at a speciﬁc location in
open surgery. We investigated whether PRP mechanical properties
could be improved. We obtained a PRP a disk-shaped that we
named PR-ﬁbrin matrix (PRFM). The PRFM obtained had a tear
elastic modulus of 163þ 11 and a tear load of 267þ 36. PRFM
maintained its mechanical properties during the period it was being
tested (18 days). We also tested whether the PRFM could also be
used as a scaffold for cell delivery. Results demonstrated that PRFM
supported the culture and the delivery of mesenchymal stem cells
(MSC). The improved mechanical properties of PRFM make the
membrane easy to be handled. Furthermore, PRFM provides a solid
scaffold for cell application that can contribute to bone and tissue
regeneration.
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